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( * tt W * * A * * * A * ft * ' • 3Kt£fc*«-1frfc**) 

^ ttfra#J : ^IPC : 

£ # 4|t£#^^:3r ^/Apparatus and Process for Vacuum Sublimation 

jR^t # A: (*U) 

ft****: 

IN" ffl /*£: Ai ^/Industrial Technology Research Institute 
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- : (* 7 A) 
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45. - tl^WI- : 

T&#*Mb&& A1Q 3 ^NPB^CuPc # i5 4& j& ^ OLED # JtM U 
& ^ ' 

The present invention provides a vertical and a horizontal vacuum sublimation 
apparatuses with high efficiency and processes thereof, especially for the materials 
having high melting point and low vapor pressure. The vertical sublimation 
purification apparatus comprises a sublimation channel body, a material rack, a 
heating evaporation device, a condensation device, an incubating device and a 
product scratching device. The horizontal sublimation purification apparatus 
comprises a sublimation channel body, a material carrier, a heating evaporation 
device and two end pipes! The apparatuses of the present invention can be applied 
on high purity chemicals from mass production, and are capable of sublimating and 
purifying OLED illumination layer materials including AIQ 3 , NPB and CuPc which 
have high melt temperatures and low vapor pressure. In addition, a high efficiency 
vapor collection device disposed between the sublimation channel body and the 
vacuum system is provided by the two sublimation apparatuses, such that 
uncondensed and ionized vapor is condensed and collected via low temperature, 
thus preventing the vacuum pump from being contaminated, so that the vacuum 
pump can be put to long-term use without being necessary to clean. 
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& Tift & it ^m^^a^m^m^t^.%^^mm.'^m^^^^ 

# ' fcl *» : « -f- # ,§ ^ # # : JL (8- » £S ( Aluminum 

Tri(8-HydroxyQuinolinate) • A1Q 3 ) * € >|S|##>t : #!£Ub # 

(Copper Phthalocyanine • CuPc) &%mi$^^^- : N,N'--&£:& 

-N,N'-f(l-l : *)-1 ( N,N'-bisphenyl-N,N'-bis(l-naphthyl)-ben2:idine » 
ffift NPB) # • *^ifc^b*J&4i<g.»A^iS5^^a>SE. • Sfc**ft 

>» * %£^?k&> &$L®&m& - s & urn *t n& at >m ' j. o° a 



*L**H&' 4fc^*t*3EA*at 10" 6 mbar> a£*J £ fcifc 6001C • 5*1** 
flL**# ' ;£ * *7 *. * ' *J**/9f!R#4L«.f»**4fctJMItaE«.*l 

a^ULVAC JAPAN JP10158820 4M'J » *tSt^Tffl«Mbt 

4b A1Q3 A N,N'- * * * -N,N'-: ft (3- f * )- W £ « 

(N,N'-bisphenyl-N,N'-bis(3-methylphenyl)-benzidine • TPD) 

« teitb^&r ^ J. Atl-M f >5 * J.fc*ifcf»l A * ' * it 

^&Mb-fe IL^ rfa ' -kp CuPc • jtb^h ' Micron Semiconductor 

^«I**^*H US5,377,429 4M'J v«^-*t/ r #4tXfll;^*Mb4 L 3Htt# 
^^^±M"it^^a^> : E9-.^f^-^^ ( tetrakis-dimethyl-amino 

titanium[Ti(N(CH 3 ) 2 ) 4 ] > ffilft TDMAT) • jfcbJ^X^#H^I§J^-^^. 

a^tf^s]^4La^ JP200093701 ^.#r#tSt^-#-^J'jfc«t^ffl^*fe,^b 
A1Q3 #*«-fb##*r ' **-*fc***aUtft^M*.4**t* ' A* 



j£(500°C) . >Fi&^;&A:£J. • & m Leybold-Heraeus GmbH frs] ^#4^^ 
m US4,407,488 4M'J ■ &&M1*tMbft&ji.& ' J*3^tf- 
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b£ • 4&jffl£4KfI&S& O ^J£«M##N££$# *£itt4L*j***-«R*it. ' -rail. 



: 350~450°C ' ftftSi*al* 370~400°C • & 250 

~350°C ' 270~320°C ' riltait^ai^ 50~100°C - 

% # & 1 ~ 1 x 1 O^mbar ' & tl h 0.3 ~ 1 x 1 0" 6 mbar « 

#r#& : M*>££ 250~350°C • HlftSifal* 270~300°C • ^«aA 150 
~250°C ' Ifcte 170~220°C ' fil#>S^#it^^S^^ 30~80°C • 

%$L&tlh 0.1 — 1 x 10- 6 mbar • 0.03—1 x lO^mbar • 

^&W^g.£&*^£%-£i£.1% ' #ffi^tt^b CuPc Bf4L#|.$*Mb4L 
#r#& : |#al 500~650°C ' AftMai* 550~600°C • /£vfc3L£ 400 
~~500°C 430~480°C ' IfaMtMai^ 50~100°C • 

0.1~1 x 10' 6 mbar > £ tl & 0.03~1 x lO^mbar • 
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JL^Tit600°C ' fc*Ut££"snt 10' 6 mbar' ;fa&#f-#il;£;&a&£j&&tB£i£ 

/iff 6 Aj&ove&a&i 7> & t &*.iiit/»a*t jl 6 ^aa^^iiitit 

^##1S:^^^y7itI'J 10- 6 mbar aT^^I • ^t^T^^Jl^^^ 

*MbtSt« ' &-Hrti&%MM. 10 > #.*:^a-ai:Mllff*MtX. 9 4l a - b * c 
^H^^l&Mbtfcfll 100 4**£&&^*¥#fe£flt 1 a 11 
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A A-A ® B > i*#iftiL& 2 : «.*t«.*# 21 A 

m^jf 22 • mim&&& 21 4Mt & dH& is 22 a^: • «>*#jt* 2 

#**>*U*E 91 ^©^4H^. n °afJ^ii#^^a w 0 ^## 92 t ' 

1 ^T^#^^-^.o° a f^## 92 - /XT ' 

A S&$ A-A *M,-*J flo H ' t^Af J * 8 <& : 81 > 

&m^J^T&1%&/&t&&i&j&f*Mi$-$L%. 8 ; pfj-fB®^ 82 ; <f"«JL& 
83 • ; 84 • &tt*«# 84^«t*^t-« 

iU? 83 ^T^^LlU^Jf 82^H]J3&'&ffi^* , I&«&^4£#fe±« 1 

4MfrW^#.-¥-3,#**t# 200 *o#Ejffl/9r7r: ' : 
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30 ; 31 » <&£*Mfri£## J £fe.£.ft 30 t ' RUfclkSL 

*W»#4frff4£HHjfcfc*Afc4ittfc# : 33 > 34 » &ist* 

30 > 34 ' 

i^30^^^^^Ti4^^>C^33 >34 > $ ^teiff 30 -fete 

#iffl#.IS^iifri£###*i.£.ft 30 > &a&JL^ 33 -34 > 
f. 35 ^7t#^ffl ' £t)fri&#i«:fcf3t4 35 3=« 30 

sl^^ 33 - 34 . #.jfti£JKtir#a& o 
3o^^^jx36' «r^i& • 

J£4>^#J. 30 + ♦ m&&tjl%4k&teML*&Z-&f- 34 

^^it 30 ^Asfe^jt^^^-f&a^ ' 

*#^^&&&#&JL40:fr#-fcffl#r7F ' : 41 • £-J*3 

&*L$-Xi&#i&41 t : Jl-*b&# 44»^J8;*ifc&*2£*b*.j&*fc-tt&ft. 
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* t i& ft ft. * S. 40 ^TA ft JR. *MMfr B £ ^ n * tst 

4-4fca&* ' : ft&iait^a&XA/fcoV&a&t. » a«#^ftai • 

^*fc*I l 

W 250 & A1Q 3 *:*£X^#¥ifc4ttt#*.ft#6t ' 
i ' 3.2x 10" 5 mbar > Jfrjfc&aMJMtX;friF*M£a;^ 350°C ' 

4t*&a;s* i6o°c ' ftft.ii5t^a^*sa^33o°c • jfc&4fca*t*4sa#> 
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• 120°C • 4#*^ift«Lt*»-&B^M '&M^JMi'^'#^#^ 
170.5g » ^-^^^ 68.2% • *I5ft-^* 79. lg • 

• J&NPB200 Xtt&^&A + ' #L^&$&&. 

4.5x l(r 6 mbar • # ^r^?4#^.£ t •oA&^aMSA^ 330°C ' 

120°C ' «Li&3 147.0g . 73.5% • TfrBMblt 

52.4g • 

9.2x lO^mbar > t ^a^KMJa* 600°C ' ^iJfe^Ea^ 

300°C ' ^-^^^.^itj^A 241.8g ' 84.7g • 73.2% - 
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£ — B B#.S^*#^^>£^iL£>£# — Affl A-A-WS*Ml#J*tf$ 

ffl 0 

$ =. b m & m ^ m ^ & & m %■ & * # % x a b a- a #j ® & ® 
1— *#^fe±ft 

4— 

5--/#><ft*ti 

10— 
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11— *-SU**Lo 
21— 

22— m^3f 

30— * 

31— >**Mfc*t 
32— 

33 , 34—4,* 

35— *i«a?*t|ti 

36— «RJBL 

40— 
41— 

42— #J*fc 

43— i£H* 
44— 

45— 4K4f 

81— t'^li 

82— ID if 
83— 

84— 4S# 

91— 

92— & a °a#t#*# 



100— #FA;£#f-3H&3t 
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10. -**M^*#«t# . : 

%&■ ; 



13. -**«.«L*|t* ' • 

-itllif ' #fl!^i4#]im##*£*Mb1St# » 

14. *o*tMMMI£ffl£ 13 ' &^&1£^jfri&lt-#. 

is. -sii^^^^u* • #,ffl^t«-**jj&ffl* i ^mit^^jL^, 

B*^4#&4b4Lte#£ : 31*41* 350~450°C ' ^ftfil* 250~350°C • 
a&*aA*ia%^a^Li$ 50~100°C • 1~1 x 10- 6 mbar° 

17. *ottfr$.#'J|£fflg 15^^it^*S^#^b^r^"t^^.^bNPB 
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B*4L#£*Mt4L*fc#£ : 250— 350°C • 150~250°C ' 

V 

aMfra&*fc3M#a&$ 30~80°C ' fc*fcJS/7* 0.1 — 1 x lO^mbar' 

18. *p1ftm&m% 15^^i^4L^^#H^^b^*"tffl^.^bCuPc 
B^##*Mb4L*Mf & : 3Mfra&* 500~650°C • ^«fil* 400~500°C ' 
IfaM^ai* 50-100°C • %,Q.l~\ x lO^mbar- 

19. -**S4^*fc'fb^r*»'fi|kffl^f ***JI£ffl* 10 ^^Ml*^ 

aMfr£^fcrf-a*fc*2 » • • 

20. ^o t tJMMWIfcffl % 16 JH/^i£4L £ 4 #*fe,4b>F$3? ' * ffl *fr*Mb A1Q 3 
Bf4L##^b*L4*#A : 3Mfra£* 350~450°C ' 250~350°C • 
If^tiall 50~100°C ' %®tWLtl% 1 — 1 x 10- 6 mbar° 

21. *»tffr*#'J!£ffl£ 16 *mii4L*£##*Mb;F* ' Ufffi^jfcMb 
NPB 8^££jfcMt*.4fc#J& : 250~350°C • 150— 
250°C ' &#a&*fc<&*#a&i$ 30~80°C ' **fc*/7* 0.1-1 x 10- 6 mbar • 

22. *°f tt-£*4£n$ 16 ^mii^*^#¥^b^r* • H?ffl#MbMb 
CuPc B*^£#&>fb^4fr#£ : Sfe*a-aL* 500~650°C • /#>**aA* 400- 
500°C ' fMSi^Si^ 50~100°C ' Jb 0.1-1 x 10- 6 mbar° 
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